The use of monoclonal antibodies facilitates investigation of the biological activities ofimmunoglobulin molecules with well-defined specificities; in many cases, separation of the different mouse immunoglobulin isotypes is exceedingly difficult. We investigated the sensitizing capacity for homologous and heterologous animal species and the complement-fixing ability by the classical pathway of mouse immunoglobulins with trinitrophenyl (TNP) or dinitrophenyl (DNP) specificities of the IgGl, IgG2a, IgG2b, and IgE classes produced by hybridomas.
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MATERIALS AND METHODS
The creation of hybridomas for production of monoclonal antibodies has been described (1) . The antibody-producing parent cells were taken from spleens of BALB/c mice immunized with TNP-protein (1, 2) or from spleens of BALP/c mice immunized with DNP-protein [IgE anti-DNP hybridoma (3) ]. One of the original anti-DNP hybridoma lines was recloned several times; that the progeny secrete a monoclonal anti-DNP IgE antibody (clone B.53) is shown by the fact that it was neutralized by a specific anti-idiotypic antibody (4) . Hybridomas designated DO-were produced by fusion of cell line P3X63Ag8653 (a gift of S. Sawada, Nihon University, Tokyo) with spleen cells from .BALB/c mice. These mice were immunized by intraperitoneal injection of 100 ,.g of DNP-keyhole limpet hemocyanin with 8 mg of alum and 109 Bacillus pertussis organisms and boosted 2 weeks later with 100 ,ug of DNP-keyhole limpet hemocyanin. Spleen cells were harvested 3 days after boosting. (BALB/c X A/J) (CAF1) mice were used for production of anti-DNP hybridomas designated NK as described (5) .
All the hybridomas were recloned several times and tested for production of monoclonal antibodies. For in vivo propagation, 106 hybridoma cells were injected intraperitoneally into 6-week-old female BALB/c or CAF, mice. Ascites were harvested 6 to 8 days later, centrifuged, and stored at -20°C.
For purification, ascites were passed through a column made by coupling 27 mg of DNP34-bovine serum albumin to 2 g of Sepharose 4B (6) , and the antibody was eluted with a double volume of DNP-e-aminocaproic acid (1.5 mg/ml) in phosphatebuffered saline, pH 7 or 8, according to the isoelectric point of the antibody. The eluted antibody was thoroughly dialyzed with the same phosphate-buffered saline and concentrated to onefifth ofthe initial volume. Less than 1% remained on the DNP34-bovine serum albumin-Sepharose 4B columns. In some cases, the column was washed with 2M glycine HCl, pH 2.4, and 2.75-ml aliquots were taken up in 0.8 ml of 0.5 M Tris buffer, pH 8.6, and then dialyzed against phosphate-buffered saline. Micro-Kjeldahl analysis was carried out (7) to determine the protein content of the purified antibodies.
Antigens. DNP34-bovine serum albumin and DNP9-egg (hen) albumin were the same preparations used in previous experiments (8).
TNP15-egg albumin and TNP36-bovine serum albumin were prepared similarly to the DNP derivatized proteins except that TNP-sulfonic acid (Eastman) was-msed instead of DNP-sulfonic acid and the coupling was done in 0.2 M borate buffer, pH 9.
Animals. English short hair guinea pigs of both sexes, 250-300 g; Sprague-Dawley male rats, 350 g (Camm Research
Institute, Wayne, NJ); and CFW mice (Charles River Breeding Laboratories) were used for passive cutaneous anaphylactic (PCA) reactions. BALB/c (Cumberland Farms, Clinton, TN) and CAF1 mice (Jackson Laboratory) were used to maintain the hybridomas in vivo. All mice were female and 6' weeks old.
Biological Assays. Passive hemolysis was carried out as described (9) with TNP36-bovine serum albumin or TNP-(10) or DNP-(11) coated sheep erythrocytes. PCA as described (12, 13) was used to investigate the sensitizing capacity of the different monoclonal antibodies in mice, guinea pigs, and rats. The sensitizing period was 90 min for mice except for IgE when it was 2 days, 3 to 4 hr for guinea pigs, and 2 hr for rats. Mice and guinea pigs were challenged with 500 ,ug of DNP9-egg albumin or TNP15-egg albumin and rats were challenged with 1 mg of DNP34-bovine serum albumin. Affinity measurements were done as described (14) .
Rabbit Anti-Mouse Immunoglobulins. All hybridomas were tested with anti-IgGl, -IgG2a, and -IgG2b, anti-A, and anti-K antibodies from Litton Bionetics (Kensington, MA). In addition, they were tested with much more potent rabbit anti-immunoglobulins prepared in our laboratory against purified MOPC 21 (IgGl), UPC 10 (IgG2a), MOPC 195 D05-lG1, the complement-fixing IgGI, and NK IgGl, a noncomplement-fixing IgGI, D05-1C4 and D05-1A7, both IgG2a and B.53 (IgE) monoclonal antibodies were purified and the minimal amount of protein giving a threshold reaction is given in Table 2 . Threshold PCA reactions with the antibodies eluted by the glycine-HCl (pH 2.4) buffer were obtained with the same amount of protein as the antibodies eluted by DNP-E-aminocaproic acid (not shown). DISCUSSION Our results show that the IgGl monoclonal antibody is the most effective IgG immunoglobulin isotype to sensitize the homol- 
